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ODOR CONTROLLING COHPOSITIONS AND ARTICLES 
TECHNICAL FIELD 

The present Invention relates to odor-controlling agents 
5 which are especially useful In articles such as catamenials, 
diapers, bandages, adult Incontinence garments, and the like. The 
odor-controlling agents herein are designed to combat a broad 
spectrum of odoriferous materials, Including sour "ammonia-type" 
odors. 

10 BACICGROUND OF THE INVFWTTnW 

** ,*• • • " 

A wide variety of absorbent structures designed not only to 
be efficient for the i|ibsorpt1on of body fluids such as blood, 
urine, menses, and the like, but also to be sanitary and comfort- 
able in-use are known In the titerature. Disposable products of 

15 this type generally comprise some sort of fluid-permeable topsheet 
material, an absorbent core, and a fluid- liqiermeable backsheet 
material. Various shapes, sizes and thicknesses of such articles 
have been explored In ah attempt to make their use more comfort- 
able and convenient. 

20 One particular asiiect of sanitary products which has been 

under investigation forjmany years is thet of odor control. Many 
body fluids have an unpleasant odor, or develop such odors when in 
contact with air and/6r bacteria for prolonged periods. The 
literature is replete with references relating to odor control In 

25 products such as diaper^ and cataaienlals. 

Various bdor-contfbTl ing apents have been disclosed In the 
literature. In particular, qsrtain zeolitic materials are 
becoming known for their odor-control ling properties. Zeolitic 
materials are generally quite safe, and while they do effectively 

30 control many odors associated with body fluids. It has been 
determined that, unfor4;Unaltely| they do not provide optimal 
control for ammonia odor and similar odors, presumably associated 
with short-chain amines and/or urea. This Is particularly true of 
the so-called 'high ratio" (SIOasAlGs) odor-controlling zeolites. 

35 It has now been d^Eerained that certain "intermediate ratio" 

(SIOstAIOz) zeolites are quite effective for adsorbing amine-type 
odors. 
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Accordingly, the present invention provides a means for 
safely and effectively overcoming the deficiencies in the art- 
disclosed "high ratio* zeolitic odor-controlling agents by 
replacing them with "intermediate ratio" zeolites, or by using 
both types in combination. These and other advantages associated 
with the present invention will be seen from the disclosure, 
hereinafter. 

BACKfiRQUND ART 

The patent literature contains a considerable number of 
references relating to odor control in sanitary products such as 
diapers, bandages and catanenials. The following are 
illustrative. 

EPO Patent ADDllcatlan oanaos^ (published 3/1/89, U.S. 
priority 8/28/87), relates to a swellable polymer coated on a web 
or tissue, and with a deodorant powder, for use in fluid absorbent 
structures such as sanitary napkins. 

tf.S. 4.385^«2 (5/31/83) by S. 0. Odelhog, assigned to 
Landstingens InkSpscentral teaches copper odor control agents used 
on the surface of absorbent articles. 

Vt?t 3t8Q4iW4 (4/16/74) by K. ' Dossou, M. Gascon, G. 
Manoussost assigned to L'Oreal Fr teaches a periodic acid odor 
control agent used on the surface of an absorbent article. 

4«?25.410 (6/25/85) by Z. Haglwara, H. Ohki, S. Hoshino, 
S. Nohara, S. Ida, K. Tagawa, assigned to Kanebo, Ltd. and Kanto 
Chemical Co., Inc. teaches zeolite particles (doped with bacteri- 
cidal cations) assertedly stably held in a fibrous web by incorp- 
orating some portion of meltable fibers in the web, and applying 
heat; said to be useful as the "outside cover layer" in, e.g., 
"general sanitary goods". 

Japanese — ^W2247?4-A (88.09.19) Priority 87JP-058738 
(87.03.16) J63224734 ASK KK relates to a paper comprising a powder 
or fiber obtained by grinding sepiolite, said paper having 
deodorizing capacity. 

Japanese J63g4i>g6T-a (88.10.07) 87JP-076111 J63242261 ASK KK 
relates to an odor-absorbing mat with sepiolite powder, a nonwoven 
fabric layer, and what appears to be a sheet to which the 
sepiolite Is attached by adhesive. 
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V.?r 2,WQ.41?? (9/28/54) by A. Shuler teaches particles of 
odor-absorbing materials Mniforml^ affixed at the interstices of a 
permeable web by adhesive to provide an odor absorbent nedium for 
5 e.g.. catamenials. Particulate carbon, silica gel and activated 
alumina are noted. Shifting/displacement of the particulates is 
assertedly avoided and the sheet is flexible. 

3i093,S4ff (6/11/63) by R. L. Atkinson, teaches halogen- 
ated diphenyl methane derivatives "advantageously placed on the 
surface of a catameni.l dressipg- to -obtain prompt deodorizing 
activity". 

JaMlim-jISiUiaSZ {J87019865) teaches the manufacture of 
poiider (including zeol ftes) sheets by laminating the poider 
between a first and second shaet. Powders Include activated 
j5 carbon, zeolite, etc. The abstract indicates use in catamenials 
or deodorizing materials. 

BE=aiS44fi (Abstract) teaches sanitary towels with chlorophyll 
crystals or activated carbon, either in the absorbent layer, on 
the surface, or (per abstract) between. 
2P mSSm (odor-control molecular sieve from Union Carbide) - 

Use in diapers ind catamenials is ^ificaUy noted in Union 
carbide brochure (A.. 4, ■ eioffr^ iSBB), The brochure indicates 
that UC s market resei^i, s||o,„s, potential benefits in such 
products. U.S. Patents 4,795.482 and 4.826,497. relate to 
2^ ABSCENTS used as an odor-control ling agent, generally. a„d i„ 
sanitary products, in particular* 

Various other patents relating to various absorbent gelling 
■aterials. topsheets, diaper and catanjeqial designs, and the like 
are listed in the Oetailed Description and Examples, hereinafter' 
cited in this specification are incorporated herein 

by reference. 

sumw|y of thf mmm 

The present inveirtion relies to a method for decreasing 
odors associated with bodily fluids such as blood, urine, and the 
2g like, comprising contactliig said fluids with an odor-controlling 
amount of an intennediate ratio SfO«/A10, zeolite. Zeolites of 
this -intermediate- type are those wherein the SiO,:A10, ratio of 
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said zeolite is less than about 10. The method is especially 
useful when the bodily fluid comprises raenses. 

In an optional mode, the method herein can be one wherein the 
g intermediate ratio SiO,/A10, zeolite is used in combination with a 
high ratio SiOa/AlO^ zeolite. Alternatively, the intermediate 
zeolite Is used In combination with activated carbon; or the 
•intermediate- and -high" zeolites can both be used in combination 
and conjointly with activated carbon. 

The Invention also encompasses articles of manufacture 
comprising a fluid-absorbing pad, or the like, said pad comprising 
one or more water-wettable fluid-absorbing materials and an 
odor-controlling amount, generally, at least about 0 2 g 
typically 0.24 g. to 0,4 g. of an intermediate ratio S10,/Alo' 
j5 zeolite. More zeolite can be used, as desired. Typically, such 
pads comprise at least 0.3 g of said zeolite. Such pads find use 
especially as sanitary napkins or pantlliners. 

The invention thus ^ provides disposable diapers, sanitary 
napkins, pantlliners. and the like, wherein said fluid-absorbing 
2P pad is interposed between a fluid-permeable topsheet and a fluid- 
Impermeable backsheet. In an alternate mode, the zeolite can be 
present In the topsheet. Such articles can additionally comprise 
a high ratio S10,/A10, zeolite, activated carbon, or mixtures 
thereof. Sanitary napkins are an especially preferred article 
herein. * 

All percentages, ranges and ratios herein are by weioht 
unless otherwise specified. ' 

DETAIim nFj;ri^|p7|n^ 
The compositions and methods for controlling odors in the 
manner of this invention involve the use of zeolltic-type 
materials, as described more fully hereinafter. 

The articles which employ said zeollttc odor-control tech- 
nology can be prepared using constituents that are otherwise very 
well-known in current commercial practice, and reference can be 
35 made to the various patents mentioned herein and to the general 
sanitary products patent literature and trade catalogues for such 
items. Such items typically comprise an absorbent "core" inter- 
posed between a -topsheet- and a "backsheet". Likewise, methods 



25 



wo 91/11977 



} 



FCT/US91/00O3 



- 5 



25 



30 



3S 
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5 Will. th. c6i.rt1t«nts used in th. „s«*ly of cata,eni,ls 

^ prosont ,„,„tfoo resides In the .o,., „,«*,.^ ^ *J 

«tt;.r : «d.r.c«,tr.l„„' ebsor^::^ 

«t.r .ls .„d str.ct„r.s disclosed herein, rether th« m tt 
constituents per se. «" m tne 

ftlTir-rontnitlInq j<nfnt - The wnufacture of 

tic Is wll-bm™, «xl reference cm be to the ,o1 J„.u. 
,5 llterotore for typlc.1 synthetic procedOTs; = • °"' 
I» order to tsslst the forwUtor «nd user of the 
tjons. .rtices end »th«ls of tMs 1n«nt1.n L Jt VZ I 

« HbT'; plexor. 
de cr,bed In the following reference t«rt,: ZEOim SmHBiT 
ACS SjBposta. Series 398. Eds. M. L. Occellt u t ZZ' 
(1989, pages 2-7, ZEOlni MOLECULAR SIETO StrortJl' tJTl 

aOLIfU, n.0. Wsserutlon of S. M. Kuznlckl. u. of Utah (1980) 

rigt::,"™-"'^. - 

of th'.' **."*""^ "»* «• ««""e, ««| herein are not 

».iit./ T' T • ""^'""^ »«" type 

Molltes, since these «y ceos. .sb.sto„type sefety 1ssa« 
Accordingly, the te™ -t^llte- as ..ed he4^„ 1,1^^; 
e co^ess only the nonftbrius zeoIIUs. Moreover. It IsTe/er^d 
that th. «olttes used be sobst«,t1ally h^^phobt? s^ 

they gj..r.ny .„st fonctlon to .*s,rb odors In the p"s ncJ o" 
^ fluid, ^n .sod ,„ the articles end processes' dis" s .1 
herein. While son. nttor.lly-occurrlns teolltes .»et th. 

'^""1c zeoHtefof rty^ 
•vi11rt)1e in comrce .re werally m,n preferred. 
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In general terras, traditional zeolites comprise an aluminate/ 
silicate fraraework, with associated cations, M, providing overall 
electrical neutrality. Empirically, the zeolite framework can be 
represented as 

X AlOj . y SlOa 
and the electrical neutral zeolite as 

x/n H . X AlOj . y SIOj . z HjO 
wherein; x and y are each Integers, H Is a cation and n Is the 
charge on the cation. As noted by the empirical formula, zeolites 
m also comprise waters of hydration (z HjO). Reference to the 
literature will illustrate that M can be a wide variety of 
cations, e.g.. Na+. K+, NH4+, alkylammohiuro, heavy metals and the 
like. The practice of the present Invention does not require any 
particular selection of cation; accordingly, sodium ion is con- 
venient and preferred. 

It Is to be understood that a first class of preferred 
zeolites used herein has entirely different ratios of SiO,/A10j 
than the zeolites disclosed in U.S. Patents 4,795,482 and 
4,826.497. Stated otherwise, the ratio of integers x and y m 
this first class of zeolites is such that the zeolites are 
typically characterized as -intermediate" sillcate/aluminate 
zeolites, whereas those of U.S. 4.795.482 and 4.826,497 are -high" 
si11cate/a1iin1n;ite zeolites. 
25 While not Intending to be limited by theory, it appears that 

the sillcate/aluminate ratios of the "intermediate- zeolites used 
in the practice of this invention result in several advantages 
over the "high- zeolites. First, the intermediate zeolites have a 
higher capacity for amine-type odors than the high zeolites. This 
Is Important to controlling urine and menses odors. Second, the 
intermediate zeolites have a larger surface area (700-800 mVg) 
than the high zeolites (ca. 400 mVg). This results in more 
efficient odor adsorptivity, on a wt./wt. basis; or, m the 
alternative, allows less zeolite to be used to adsorb a given 
amount of odor. Third, the intermediate zeolites appear to be 
somewhat more tolerant to moisture, and retain more of their 
odor-adsorbing capacity in the presence of water. 
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The -intermediate- zeolites used in this invention are 
characterized by SiO,/A10j molar ratios of less than about lo 
Typically, the molar ratio of SiOj/AlOj will range from about 2 to 
about 10. 

The synthesis of intermediate zeolites forms no part of the 
present invention since various syntheses are knom in the exten- 
sive zeolite literature. The following Is given simply by way of 
illustration, and not l-iiftttat1on, of a synthetic procedure. 

Zeolite Svnthiic4« 

In general, zeolites are synthesized by hydrotherraal 
crystallization of aUcaline (pH >S and preferably higher) reactant 
mixtures. The synthesis can be viewed as 3 major stages with each 
having sub-steps: (1) combining and gelation of reactants; (2) 
crystallization; and (3) post-tfeatment. The resulting zeolite is 
not only a function of the reactant mixture but also is equally a 
function of the synthetic conckttons. External factors such as 
temperature, pressure, time, etc. highly influence the crystalline 
structure. 

For traditional zeolites, the reactants coomonly consist of: 

silica source + alumina source + base + water 
A host of starting reactants are available; some typical 
silica and alumina sources are noted as follows. Silica sources 
include: silicates; silica sol; silicic acid; silica gels; silica 
25 glass; Rineralsiand other zeolites. Alumina sources include: 
aluminum hydroxide; aluminum salts; metal aluminates; aluminum 
nitrate; aluminum sulfate; pseudoboehmTte; and various minerals. 

While different starting materials can yield zeolites, the 
same zeolite can be made from different reactants. Some reactant 
variables influencing the structure and composition of the final 
zeolite are: 

" the identity, ratio and order of addition of the reactants; 

- the strength of the base; 

- the tenverature (ambient to ca. lOO'C) ; 

- mechanical agitation such as stirring; and 

- the gelation time (1 hour to days). 
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Once the desired gelation is achieved, the gel is transferred 
to a teflon or stainless steel container and placed in an 
autoclave. Crystal formation begins as the gel is subjected to 
^ constant or variable temperature at autogeneous pressure for an 
Indefinite time. There are basically 3 recognized phases during 
transformation of the gel to crystals. The phases are (1) 
induction or nucleatlon (first crystal appears); (2) crystal 
growth; and (3) phase transformation. Some factors influencing 
the rate at which crystals form and grow are the temperature, pH, 
addition of seed crystals or templating materials for structure 
directing, stirring and centrifugation. 

After phase transformation, the slurry is removed from .the 
autoclave and filtered. The crystals are washed and dried at ca. 
lOO'C. Further modifications are possible if so desired. ' 

Post-SvnthP^^s MoiUfiratj^n, 

Some post-synthesis modifications are a means o^ obtaining 
other traditional zeolites. For instance, counter ions can be 
exchanged such as: 

2Q Na-zeolite + NH4CI NH4-zeolite 

or 

Na-zeolite + HCl •» H-zeollte 
imparting unique adsorptive forces and modifying the pore size of, 
for example, an A, X or Y zeolite. Additionally, stabilization of 
2g traditional zeolites is possible. For example, a typical method 
of- synthesizing an ultrastable zeolite Y (USY) such as "VALFOR 
CP300-56" is as follows; 
NaY + NH4+ or NH+ exchange - NH4NaY + calcine (650-800*C) ^ USY 

Synthesis nf Speeial 7off]^|;|>^ 

Several post-synthesis modification methods exist for making 
special zeolites. Tlie methods Include (1) pore modification; (2) 
surface modification; and (3) structural change. The first two 
methods consist of adsorbing species by chemical vapor deposition 
inside or on the zeolite. Pore modifiers such as SiH4 and BH, and 
surface modifiers such as Si(0CH4j4. SiCl*. TiCl* and SeCl4 have 
been used to impart new unique properties to the zeolite. The 
most frequently used structural change method is to remove alumina 
from the main framework (i.e., de-aluminate). De-alumi nation can 
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be performed by one of several routes such a« n^ \m , 

(2) steam (700.900-C)- or " '""^ " leaching; 

i/ww 3UU \,), or (3) treatment with SiCl »f V. 
temperatures. An example of de-alumi nation is ' 

5 TK * ^ * "•^"^'^ ^ de-aluminated Zeol ite Y 

The following references further illustr.*-* *i. 

Cannan, T. R., and Nes&lna, C. A -Th. b«i- * « " * 

ZEOLITES FOR TK HrtSTIES. I>r«««.,s ,f ^ ^'tl. ' 
W8M 119-372, .„d HOLECUUR SIEVES 

u ■ ■!.<. J . »itVES, Adv. dm. s«r. IJi m. 

». H, Netar tnd J. B. UyttertiMven (1973) 

various conrorcial and fr*H« . "aienais are sold under 

3,0-63. VAIFOR ^L:^,^'^ W"'cp^,rr"'''-''' '"^^ 
» .b.v.) Of «,I,t« fJc4t." *''«"=*'*nu.. „ „,ud 

ccMnition with th, .for.s.;d llf 1 ••""™ 

Kvurius, e.g., tnlois» nercaDtans aq woii * 
odors, Is desired. ^ 
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The .se of 2«Htes of the ABSCENTS typ, to control odors Is 
f«lly describ.^ ,„ „.s. f.tont 4.795.482. J,„„.ry 3. i:w, L 
Gloffre »d Harcus. ,„ ,e„,r.I. th.se ™i.c„,.'r sieve Jdor 
c.,,tr.l1,„, .gents to function by entr.pptng by chertcl 

"•sorption «i,rtf.ro.s substances within th.,r «l«uUr ut ^ 
structures. mt„„ their «ode of .ction. thes. odor-contro I n^ 

c.n be ch.r.ct.r1„d by tbeir physic, p.r.»t.r 
follows These .gents .r. reported by Sloffr. .nd Marcus to b! 
cn-stalllne siliceous «o,ecul«- s1««. t„ ,h,ch ,t l..,t .bout M 
.nd preferebly .t 1e.st .bout .5. p.rc«.t of the fr««„rl< tetr. 
hedr. oxide units .re S.O, tetrehedr, ,nd ,*,cl, h.ve . IZZ 
.P.c1ty for w.t.r .t a-C ,f „ 

In th. cse Of .lumlnoslllMt. wlecuUr sieves, those ■hi.h 

« T' '^°'-'"'""'»' -ve . fre^rT s,0 Jio 

Z L : '! "^"^ " '° '"O ""'"-^V fro. 0 

p^^x 't^ -r: 

VT^'=— ^^^^^^^^ 

1.V.S s not dep..d«,t on th. pr.s«K. of the „t.r of M«t on 
in the intemel cviti.. of th, .icporous structur, .. . „ 

» ; this .rtg1„.l w.ter Of 

Jydrrt «, 1. r«»«d in the process of removing «y pore-blocklnu 

.fftctlvely r««,m ^ * 
.«h1n, or .„h1,g with . c«,t1c or dilut. .i„.r.l .cd 

Iw T . , ^""""»» **• «t.l 

c«.t«,t p.rt1c.l.rly th. nonzeolltlc. I.e.. occluded .Ikeli „t. 
co^«a,ds c.n .Is. b. b.n.f,c1.1. Th... procdures .Is. servTt 
remove the original water of hydration. 

As further disclosed by Gioffre and Marcus, such siliceous 

clT ; '''Z '"^"'^ "^"^^^"'"^ alu^iLni 
cates, i.e., the zeolitic molecular sieves as well as the so- 
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called silica polyiDorphs. With respect to the latter composl- 
tions, their crystal lattices u-e ideally formed entirely of SIO 
tetrahedral units, but the as-synthesized forms conmonly contain 
J. at least trace amounts of aluminum derived from aluminum ImpurL 
ties in the synthesis reagents. The aluminosilicate molecular 
sieves comprise the larige 'class of, well-known crystalline 
zeolites. These hlgh-sillca molecular sieves are either commer- 
cially available or are prepared by methods well-known in the art 
Involving direct hydrothermal synthesis or involving certain typei 
of crystal lattice dealuminatlons. A comprehensive review article 
by E. M. Flanigen concerning both^ "high" S1/A1 zeolites and silica 
molecular sieves is published in -Proc. 5th Int. Conf. Zeolites 
Naples 1980-, L. V. |,.Rees, Qd., Heyden, London, pp. 760-780.' 
It is to bB understoq^-that all such materials are referred to 
herein simply as -zeblttes", for convenience. 

With respect to the foregoing ABSCENTS odor-controlling 
agents it is important that their pore system be open so that the 
internal cavities of the crystals be accessible to the odor 
molecules. In the case of the aluminosllicates or silica poly- 
morphs produced using large organic templating ions such as 
tetraalkylammonium ions, it is necessary to remove charge balanc 
ing organic ions and any occluded templating material In order to 
pemit adsorption of the odor ^jolecules. m such a removal 

water of hydration Is also remove^I. Upon exposure to the atmos- 
phere, a portion of the water of hydration is reacquired, but this 
does not affect the characteristics of the molecular sieves which 
are preferred for the practice of i^ present invention, i.e., the 
30 r r ^ ?«Ployed , in .either a hydrated or dehy- 

drated state, but. in general, the dehydrated state is preferred. 
In the case of most of the deal umi nation procedures referred, to 
above, the original water of dehydration Is also removed, and can 
$i»11arly be replaced, if desired, for the practice of the 
invention. 
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More specifically, Gloffre and Marcus disclose that the class 
of their disclosed medium to large pore siliceous molecular 
Steves, from which the original, as-synthesized water of hydration 
g has been substantially removed, and which have a capacity for 
adsorbed water of not greater than 10, and preferably not greater 
than 6, weight percent when measured at 25'C and a water vapor 
pressure (p/po) of 4.6, function In an extraordinary manner with 
respect to odor elimination. Many of the synthetic zeolites 
prepared using organic templating agents are readily prepared in a 
highly siliceous form - some even from reaction mixtures which 
have no Intentionally added aluminum. These zeolites are markedly 
organpphlllc and Include ZSM-S (U.S. Patent 3,702,886); ZSM-Il 
(U.S,,Patent 3.709.979); ZSM-35 (U.S. Patent 4,016.245); ZSH.23 
j5 (U.S. Patent 4.076.842); and ZSM-SS (U.S. Patent 4.046.859) to 
name only a few. According to these authors, the silica molecular 
sieves known as sllicalite and F-slHcallte are particularly 
suitable for use as odor-controlling agents. These material are 
disclosed in U.S. Patents 4,061,724 and 4,073.865. respectively 
2^ To the extent the aforesaid siliceous sieves are synthesized to 
have SiOa/AlO, ratios greater than 35, they are frequently 
suitable for use In the present articles without any additional 
treatment to increase their degree of hydrophobicity. Molecular 
sieves which cannot be directly synthesized to have both the 
desired high S1/A1 and/or degree of hydrophobicity ratios can be 
subjected to dealumlnation techniques, fluorine treatments and the 
like, which result in organophilic zeolite products 
High-temperature steaming procedures for treating zeolite Y which 
result in hydrophobic product forms are reported by P. K. Maher et 
al. "Molecular Sieve Zeolites". Advan. Chem. Ser. 101, American 
Chemical Society. Washington. D.C.. 1971. p. 266. A more recently 
reported procedure applicable to the manufacture of "high" zeolite 
species generally, involves dealumlnation and the substitution of 
silicon into the dealumlnated lattice site. This process is 
disclosed in U.S. Patent 4.503.023 Issued March 5, 1985 to Skeels 
et al. Halogen or hallde compound treatments for zeolites to 
increase their hydrophobicity are disclosed In U.S. Patents 
4.569,833 and 4.297.335. Steam-treated zeolite Y. prepared per 
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U.S. Patent 4,331,694. .„d d«m1„t.d -LZ-ia.. u . p,ni^^„,, 
ustful odor-controntns agent. ' i""icoi.r]y 
various other ™dif(id zeolUe-typ, wterlals, such as th. 
■•n9«ne»e-a1u.ti«»-phMphorus.siIicon-ox)de «i,c„iar 

can b. used beretii. Se, also U.S. Patent. 4,604.110 : 4 437 429 
Tr-j:" •^"-"-troning'cil^oluw" 

r.f.rr«i to as -super-sorbers-) are hec«,„j, „^ ,„ 

absorbent articles. ,n jeneral, such «H's hie been .sTonW 
for their fluld-ahsorting properties. Such a-terUlT f,™ 

" ™n ■ ! * 'J'^- '"^"^'«' two Of hydrogel-fonatog. .b,orb.nt 
.. li«« «t.rt,l t. ha*d on pMyactds. especially polyacryl c 
« d IWro,e1.f«,l„g „,y„Hc «t.r,als of this type ar^"^ « 
upon omtKt .tth fluid. (1.... ,„„,j5, ^^h as water or 
My fluid., mt. «id>. nold. «^ thoroby for. hyd"get Z 
this n.,d dUchamri int. the rt,.orl»„t rtructu^s herel^ 

can be acquired held. Tb.«, preierrl rt,.orb«,t oel, 1 
«ter1a,s .111 ^norall^f^o^rlse substantially .ateX ."' 
»1 Shtly cross-llnM. '.ftrtuily „i„tr.l1zed. hydrojel-fo™ ™ 
c«Z. f™. P.ly»r1zab,e, unsUurated, «ld 

ftr«l fr- «.s.tnrated. te1d-conta,„1ns «no,»r. «y cos^rU. tt 
"tire ,.ll,jj9 agent or «^ be grafted onto other types 7f 

«ter1al. are of this latter type. Thus the preferred absorbent 

T u "T"' '^'"^ .^1«.1tr11. grafted s a« 

•cry 1c acid ,raft«. starcb.-polyacylates. «le1c »hydr1de-ba»d 
cop.l,«.rs and c«*1,altons th.r«,f. Esp«:1a11y „r!f.^^ 

,«r:t:::r jur.'::: 

ftrr«l ^.orb«rt gelling «t.r1als. such «t.r1als .111 i„ ,e,.„, 
•» Slightly mss-llnked. ■ Crossllnlcing serves to r«K.er the" 
pr.f«T«l Mrogel-fominj absorbent „ter1al. substant al ly 
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water-insoluble, and cross-linking also in part determines the gel 
volume and extractable polymer characteristics of the hydrogels 
formed therefrom. Suitable cross-linking agents are well known in 
the art and include, for example, (1) compounds having at least 
two poljmierizable double bonds; (2) compounds having at least one 
poljroerizable double bond and at least one functional group 
reactive with the acid-containing monomer material ; (3) compounds 
having at least two functional groups reactive with the acid-con- 
taining monomer material; and (4) polyvalent metal compounds which 
can form ionic cross-linkages. Cross-! inking agents of the 
foregoing types are described in greater detail in Nasuda et al; 
U.S. Patent 4,076,663; Issued February 28, 1978. Preferred cross- 
linking agents are the .di- or polyesters of unsaturated mono-or 
polycarboxylic acids with polyols, the bisacryl amides and the 
di-or triallyl amines. Especially preferred cross-linking agents 
are N,r-methylenebisacrylamide, trimethylol propane triacrylate 
and triallyl amine. The cross-l inking agent will generally 
comprise from about 0.001 mole percent to 5 mole percent of the 
preferred materials. Here preferably, the cross-linking agent 
will comprise from about 0.01 mole percent to 3 mole percent of 
the absorbent gelling materials used herein. 

The preferred, slightly cross-linked, hydrogel -forming 
absorbent gelling materials will generally be employed in their 
partially neutralized form. For purposes described herein, such 
materials are considered partially neutralized when at least 25 
mole percent, and preferably at least 50 mole percent of monomers 
used to form the polymer are acid group-containing monomers which 
have been neutralized with a salt-forming cation. Suitable 
salt-forming cations Include alkali metal, ammonium, substituted 
ammonium and amines. This percentage of the total monomers 
utilized which are neutralized add group-containing monomers is 
referred to as the "degree of neutralization." Typically, commer- 
cial absorbent gelling materials have a degree of neutralization 
somewhat less than 90%. 

The preferred absorbent gelling materials used herein are 
those which have a relatively high capacity for Imbibing fluids 
encountered, in the absorbent articles; this capacity can be 
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quantified by referencing the -gel volume" of said absorbent 
gelling naterlals. Gel volume can be defined in terms of the 
amount of synthetic urine absorbed by any given absorbent gelling 
agent buffer and is specified as grams of synthetic urine per gram 
of gelling agent. 

Gel volume in synthetic urin^ Csee Brandt, et al. below) can 
be determined by forming a suspension of about 0.1-0.2 parts of 
dried absorbent gelling, material to, be tested with about 20 parts 
of synthetic urine. This suspension is maintained at ambient 
temperature under gentle stirring for about 1 hour so that 
swelling equilibrium i^ attained. The gel volume (grams of 
synthetic urine per gram of absorbent gelling material) is then 
calculated from the wei^t fraction of the gelling agent in the 
suspension and the ratk,pf the liquid volume excluded from the 
formed hydrogel to the, total volume of the suspension. The 
preferred absorbent filing »iateritls useful in this invention 
will have a gel volume of from 4boQt 20 to 70 grams, more pref- 
erably from about 30 to 60 grams, of synthetic urine per gram of 
absorbent gelling material. 

Another feature of the most highly preferred absorbent 
gelling materials reUtj^ to the level of extractable polymer 
material present in sai^ materials. Extractable polymer levels 
can be determined by coi|tact1ng a sample of preferred absorbent 
gelling material wtth a synthetic urine solution for the 
substantial period of ttoe (e.g., at least 16 hours) which is 
needed to reach extrac|ton equlllbriom, by then filtering the 
formed hydrogel from t^ie supernatant liquid, and finally by then 
determining the polymer content «f the filtrate. The particular 
procedure used to determine extractable polymer content of the 
preferred absorbent gelling agent buffers herein is set forth in 
Brandt. Goldman and Inglin; U.S. Patent 4.654,039; Issued March 
31, 1987. Reissue 32,649. The absorbent gelling materials which 
are especially useful in the absorbent articles herein are those 
which have an equilibria extractables content in synthetic urine 
of no more than about J^X, preferably ho more than about lOX by 
weight of the absorbent gall ii^g material. 
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The absorbent gelling materials hereinbefore described are 
typically used in the form of discrete particles. Such absorbent 
gelling materials can be of any desired shape, e.g., spherical or 
semi -spherical, cubic, rod-like polyhedral, etc. Shapes having a 
large greatest dimension/smallest dimension ratio, like needles 
and flakes, are also contemplated for use herein. Agglomerates of 
absorbent gelling material particles may also be used. 

The size of the absorbent gelling material particles may vary 
over a wide range. For reasons of Industrial hygiene, average 
particle sizes smaller than about 30 microns are less desirable. 
Particles having a smallest dimension larger than about 2 on nay 
also cause a feeling of grittlness in the absorbent article, which 
is undesirable from a cons«n|er aesthetics standpoint. Further- 
more, rate of fluid absorption can be affected by particle size. 
Larger particles have very much reduced rates of absorption. 
Preferred for use herein are absorbent gelling material particles 
substantially all of which have a particle size of from about 30 
microns to about 2 on. "Particle Size* as used herein means the 
weighted average of the smallest dimension of the individual 
particles. 

The amount of absorbent gelling material particles used in 
absorbent cores will depend upon the degree of absorbent capacity 
desired, and will generally comprise from about 2% to 50% by 
weight of the absorbent core, more typically from about 5X to 20X 
by- weight of the absorbent core. 

When absorbent gelling material particles are to be used in 
the cores of the absorbent articles herein, such cores can be 
prepared by any process or technique which provides a web 
comprising a combination of the fibers and the gelling material 
particles. For example, web cores can be formed by air-laying a 
substantially dry mixture of hydrophllic fibers and absorbent 
gelling material particles and. If desired or necessary, by 
densifying the resulting web. Such a procedure Is described more 
fully in Heisman and Goldman; U.S. Patent 4,610,678; Issued 
September 9, 1986. As Indicated In this U.S. Patent 4,610.678, 
the air-laid webs formed by such a procedure will, preferably 
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CMiprtse s«bstMt)a11y unbonded fibers and wil, preferably have a 
nolsture cmtoit of 1« or less. 

The density of the. absorbent 'cores which comprise webs of 
Wrophnic fiber, and ,bs,H.,nt gelim, ^terlal parti es can 

ITfT'V" K****'"'"* the cores 

and Of the rt,«,b«,t alleles In -which ,.ch cores are employed 
The density of s«=h absorbent core, herein will preferably bTin 
th. range of fro» about 0.06 to abort 0.3 s/a... .„d J, 
preferably within the range of frO. about 0.09 to about 
g/a.'. Typically the b«1s weight of the absorbent cores herein 
can range from about O.K to 0.12 9/e»«. 

Itoislty values for cores of this type can be calculated fro. 
basis weight and caliper. Caliper Is «.s.red under a corfInZ 

" r,Tr weigh , 

include the weight ^.f the .bs.rb«,t gelling materials and t . 
od r.contr.1 „t.r1.1. flp,sity Sf the cores herein need not 1 
un fon, throughout tbe core. MHhIn the density ranges here 
tnbefore set forth, thfciores can contain regions or zlnes^f 

^ relatively higher or remively lOlwr density. 

:n. mmm^ mmtmU - Typicaily. finished absorbent 

.M^ t ""'r*"*" <'''>^'« •as.rb«,t material sul 

as cotton fluff, cellulose pulp, che.ltherim.chanlc.1 pulp. 
the like, well-known In cbnserclal practice. 



j5 ly. Front-FWf mtrHJ - Th. finished articles herein will 

typically b. provide. *t«, a fluid-recelvlng facing material T 
fr«.t-fac (,r. -top*.*., „ter1af used herein ,s preferably , 
n,.,t.,,lng. hydrophobic, flul^-pinaeabl, sheet. Hydrp o'bl 
sh t «t.H.l. Of the, type typlcatt, ,«,l,yed 1, the practice 
" * . T " by' «fth«l. w.)1.d«cr1bed In the 

patent literature. For example, .e»Mi„g to the pr«:ess of U s 
P.t«>t 4,324,246. Hull.no and Smith. April ,3. 1.82, a sasple o^ 
hermoplastlc material su« as 0.0038 cm thick p.ly.thyl«,e film 
s heated above Its softening point. (The soft^ln, point is the 
35 te^rature at which the ther.opT.sttc material can be f,n»d or 
«ld.d .nd is less th.n the melting point of the m,t.r1al.) The 
heat«l themoplastlc material in sheet for. Is then brought Into 
conuct with a heated forming screen. The fomln, screen Is 



WOM/1IS77 



PCr/l]S91/00693 



18 



preferably .„ ^ur«, .,r. »sb ««.„ th, 
aperture ^tze. p.tten, «i c.nfl,ur.ti,„. a ,.c1 „ „ 

: Tr.:": ^'-'^ ^-'"^ 

< " """"o *• . j.t 

the nil In • Mttem corresponding to the pattern and 
aperture. In tiie fonttnt screen. * °' 

ot ai patent .re conwntently referred to u "fonwd film- Th. 
caliper Of such fn« „ .^.rtant ...ce. ,f the calVpeT u L. 
great 1„„,d ^ ,cc«,ate ,n the apertum and not re^«y p^," 
t erethroegh For th. ™,„factar. of abs.rb«,t article. .uch « 
,5 d ap.r., cata«„lals. Incontinence arljtles, and the 11U tJ! 
sOoet. typically ha,e a caliper of less th. .b.« ..o „. ^ 
pnrferabty less than about o|o6« cm. ' 

toother formd-fn, si^t naterlal useful herein is fh. 
resilient 3.d,«,„onal »b>,b,t.n, a fiber-mr^ .'J 
j„ end tactile ii,p„,.ion, co.pri,in, . fluid-Impervious plastic 
»ter,al, ^t» said »b ha,M„, a multiplicity of .pert Js . . 
apertures being defined by a „,t,p„c,ty of intersLtCob 
like elements, all as disclosed in U.S. Patent 4 342 314 .7, 
Th^pson. August 3. ig«. The ^Jt '?^^ ^ 
materials can be prepared using hydrophobic plasticHuch .! 
polyethylene, polyp^pylene. m. and the like. 1 a" J, LL' 
ftr ... in .ta.rb«,t products such as catamenials. and th" ikT^ 

in u T ^T'ry^ " "ereln is des r7bed 

in ».$. Patent 3.S29.135. Thompson. December 30. 1975 21 

» ^J'. '^T*" ^ ^ -^n h^ 

nice .nic^Ts""!^" •*"'*r 

n " ""^ f™» •«•'«» hydrophobic 

po ymers, as ««,tioned her.ln.bo™, typically, low density poly. 
33 ethylene h.,i„ thickness of fr™> 0.0025 to 0.0051 c i. e^^,,'^ 
Reference to U.S. P.fnt 3.939,135 c« be mad. in ortTu 

the capillaries In «,ch tapered capillary topsheets ere in „n art 
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. the underlying absprbent core material Gan-Miiu * 

^ such „ . fr„,t™ ,f , p^^, - . 

t.per,d e.p,n,r1« „« be .symetMc (t.... », .ft""* 
side «„ be d,ff,„„t fr^ tbn ,n .„.tb.r Z Z 

•nsl. .f taper c» cheng. „„t)™o«s,y (,:,.. „.! 1* 

dl.t«K» f™. b.s. to.,pex. I„ the letter c.se tie ! 
tep^ defined u the en»,e of th. t-^eet " t'h. s.d f the 
.™ J .** "P" .pern., diJ 1" 

,5 .n9l. of teper ,«it*Ie f«. „ topsheets .ccordt,g t. Z 
practice f this ,.,.rtie« i, fr^.^ „. ^ ,7 »• 

Be.. .pMiie, diweion ,f th,: cvillerie. is defined ts the 
.«i««. ope. «.sur««rt 1, the .pl«. a, t.p.h..t ,t „w til 

hT!! tl , " *** *•» ««piC 

is i» th. for, of , frmnm of , conical surface, th. b«. .m 
^ di«,si,ns a«. r.spect„.,y. the b.^ Z 

« d^sill- ~P«"v.1y. has. opX 

diMDSion and aptx opa^ie, di«Msi«). ' ^ 

T*e tapered eepillaBr .p« di«rt*r is a di«,»Ur which will 

the underlying absorbeet^er.. ^b. .p., di.«.er is fTlL 
0.004 to abort 0.100 inch (0.010 to 0.2M c«tl«t.r), preUbly 
fn» about 0.005 to ab«rt 0.020 inch (0.013 to O.OSI JZ^ ' 

The tapered capill^.y base ■di«»ter is select«l 
t- criteria. Th. first of these , is the subje tTf«, TZ 

b« been dlsowered that, polyethylene can be ude to exhibit 

.ith n the r«,9e fr« ab«rt 0.006 to about 0.250 inch (0.015 to 
0.635 .e,ti«t.r). P„ferably. tbe bes. dieter should he within 
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the range of from about 0.030 to about 0.060 Inch (0.076 to 0 152 
centimeter). The second criterion Is that the capillary base 
diameter be small enough to allow an expected liquid droplet to 
5 bridge across at least one capillary. This criterion Is satisfied 
by the above dimensions for disposable diapers and sanitary items 
The height of the tapered capillary is defined as the 
distance between the outermost surface of the topsheet (1 e that 
surface which normally contacts the skin of the user) and the apex 
of the tapered capillary. This height, of course, depends upon 
apex diameter, base diameter, and angle of taper which have been 
selected as hereinbefore described. The height of the tapered 
capillary should provide a structure with a minimum tendency to 
collapse in use. The characteristics of the material of con- 
j5 struction of the topsheet In large measure determine suitable 
ranges for the height. When the topsheet is low density poly- 
ethylene of from 0.001 to 0.002 inch (0.003 to 0.005 cm) thickness 
and apex diameter and base diameter are in the preferred range 
and angle of taper or Is In its critical range, the height of the 
tapered capillary can be from about 0.003 to about 0.159 inch 
(0.008 to 0.404 centimeter). 

A state of relative dryness on the surface of the topsheet 
implies that most of the liquid which contacts the topsheet is 
transferred through it to the absorbent element. This in turn 
25 implies that each isolated droplet of fluid in contact with the 
topsheet must be in contact with the base diameter of a tapered 
capillary. This state of affairs can best be achieved if the land 
area (the area of the topsheet that exists between the bases of 
the tapered capillaries) is maintained at a minimum. The minimun. 
limiting value is the case where conical tapered capillaries or 
pyramidal tapered capillaries are provided In close packed array 
(where the periphery of the base of each capillary is in contact 
on all sides with the periphery of the base of adjacent capil- 
lanes). The preferred arrangement of ninimum land area tends to 
3g Insure that an individual droplet will contact at least one 
tapered capillary. A preferred arrangement in disposable diapers 
is where the tapered capillaries as hereinbefore described are in 
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ordered arrangemeivt wm from about 30 to about ison * 

-ttad 1, t. pr««. , «ie 1' 

5h«t Mt,r1.1 is broogw into contirt with th. h.,tli 7 ? 

Wl1«t t. th. co*i».t,o„ Of sh«t r.si' .„t^"k7, J. 
•IKI t.p.r«l c.pil1,ri«. .„ fopfcj ,„ J', A 

vacuum fomiing aver an asoroBrlatfi atoiw «** * 

cpn,,^ sh..t. i» *n.Ts:! i^o^^tii*;:? '?t 'rr 

hMtlns t*. f.r«Kl t.pih.rt so « to nit .pa, th. «,ic« s.. 
j5 f«- . i.1cr,.p.rtur.d polynric fll. .,th ii,pro,«i tactil. J" 

\Z2r T "-'-t'" this t oT 

A l.i*1y.p,.f.r,«, fl.M.p.„„.4,» f.m«..fil„ shoot ..tort., 
"inch CM b. nployul in tk. .nuitie. of thi. !! 

disc... i„ U.S. p.t..t 4.4«..4/; ^s::'; . . 

tion of the Ahr .t al -stniehirM. -• ■5"«nM 

In 9«..r>1 tonus, the sherts providtd hy us 
M63 0,5 dosionod oot .„„ to p Jdo . ILI."" i.th 
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Such highly-preferred sheet materials can be succinctly 
described as being a macroscopically expanded three-dimensional 
plastic web" having at least one visible surface which appears 
g substantially nonglossy when exposed to light, substantially all 
of said Visible surface exhibiting a regularly spaced, microscopic 
pattern of discrete surface aberrations, each of said surface 
aberrations having its amplitude oriented perpendicular to the 
surface in which said surface aberration originates, each of said 
surface aberrations having a maximum dimension of less than about 
6 mils, as measured in a plane oriented substantially perpendicu- 
lar to Its amplitude, whereby said surface aberrations are not 
discernible to the normal naked oye when the perpendicular dis- 
tance between the viewer's eye and the plane of said web is at 
least about 12 inches, each of said surface aberrations also being 
free of planar areas which are large enough to inscribe a 4 mil 
diameter circle and so spaced relative to all adjacent surface 
aberrations that the maximum diameter of any circU which can be 
inscribed on m planar surface intermediate said surface aberra- 
20 aberrations on any portion of said 

visible surface Is less than about 4 mils, whereby any light 
Incident upon any portion of said visible surface is diffusely 
reflected Into a multiplicity of directions by said surface 
aberrations so tl,at said visible surface appears substantially 
nonglossy. ' 

The '045 sheet materials can have at least a portion of said 
surface aberrations comprising protuberances projecting generally 
outwardly from the surface, and can have at least a portion of 
said surface aberrations comprising depressions projecting 
generally Inwardly from the surface of said web. 

The manufacture of these preferred sheets can be achieved by 
use of a forming screen or structure, as generally noted herein- 
above, which provides said surface aberrations by virtue of 
knuckles- on the support member. (The preparation of such sheets 

5 ^'.tTT"^ ^" ^" *'*«.045. and their 

method of preparation forms no part of this Invention.) In 
general, the resulting surface aberrations correspond to the 
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knuckles of a woven »ie$h support structure which directly contacts 
the^^visiMe surface, of said plastic sheet during 

5 In » mUrm MMfactm-tng wthod, the mven mesh sunonrt 

on. .bout t» .i,s .nd . «,h c.„„t b.t««, .»..t « J„. 

n 1', T'k'T """"" """11^^ 

400 fllunts per Itne.I tnch (2.54 cms). * 
Preftrrtd shuts Win ,„ those .herein s.ld surface 

«« preferably at ,e.«. about 0.3 .,1s. Host preferably sh *; 
,5 ,h..1n, an «.pl,t.d. ^ ^ ^ surface aberrations 

»«u™d perpendicular I. the surface „:*,ch sa.d su^ac 

± m. of the a«r.9e ,al«. »f the ..,l,t«d*i for all adjacert 
surface aberrations are used. " aajacent 

■One-way" sheets .hose baeic faces are treated «ith 
hydrophlllc late, are described 1„ U.S. Patent 
April 5. 1988. and these can also be e«ployed herein ' 

I« addition to the sophisticated apertured .at.r1.ls men- 
««»d h.r.,n.b«.; th. p«ct1c. ef the present invention Z Zo 

It irill be und«-itoo< fro. the foregoing that the aforesaid 
prefer™., -sheef or .fll.- «ur,.t. „J ,„ the prt^7c7 

« Ur aT!Z r «»^' ~ 

«t,r,.ls, .hich are characterized by a Urn «.b.r of fibers 

sir »^ "f th. «teru 

Moreover, such sheet iaterials are Mde fr™, ..terlals 
preferably, hydrophobic thensoplastic polyene .aterial" , 

for e,..p1e. various n«,d»orbe«t f1br«,s or f11««nto»s net«rk 
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Sheets which are aqueous- fluid-permeable by virtue of a m.,U4 

P^tclty .f „ Channels p«s,n, ^Lr^. ; 

«t.ri.l, CM b. pr.p,r«l by mtho* ^ll-descHbed In the p.te„t 

4.63«.419 N»l.«. rt .1. o„„.^ ^^^^^ ' 

mi '""'C ' type/ 

and cooled t. the fon..tion of a „.t«,rl, sheet characterized 
hy said different transverse and 1,„,it.d1n., poly^r ^Z7,U 
such Sheets can b. as«l In the practice of this In^Ttlon 

courts n, a reticlar n.t«rk of poWlc f1„»„ts, said net 
comprtsln, t« arrays of f„.»„ts oriented at a displace^!, 
an, . ,f.«,-9o de,rees. Reference can be „ad. to Eoropea p.u 
/ipp icatton 0215417. f„ed 06.09.86, Sneyd et .1. to furthej 

• Z t " .f".a..d Sheet J ru 

, can be prepared using hydrophobic plastics sod. as polyethylen 
P ypropylene P,c. and the like, and are -n-kneJ^ L ^sTi', 
absorbent product, such as cata^enlals. and the like. Such let 
«t.r1.,s^ typically have a basis «1,ht of 0.5-5.0 aJL^l 
(0.0016 a/c«. - 0.016 9/cm.). a caliper of 5-25 ,1,s, an open .„a 

:"rb."4i'.r " ~ 

Pdlyethy ene or po1«,r.py,e„., that 1, tbl. «,ough U be flexile 
MoS rb'T - 

cr:": hrr -^"^ ••••• 

30 

OPtlWiil Bftiilninn Hnni - The absorb«,t structures 

hold the. in place on or near the user's body to alloK the 
. nKtures to perfon. their Intended function For exll. 
diapers and Incontinence jaments can be provided .1th «.ll.kn J 
co-erclally-avanable tap, fasteners. Sanlta,, Zl" canT 
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provided wUh glue stripes facing - outward on their backsheet in 
well-known fashion. Various pins, clips and fasteners of wel - 
known types can optionally be einplo^d. 
5 VII. Optional »rf7r T;i>ntrmn.,q Hitmili - The 

compositions and articles of this invention can also contain an 
effective, i.e.. odor-cpntrolling. amount of various additional 
non-zeolite odor-controlling materials to further expand their 
capacity for controlling odors, as well as the range of odor types 

carbon. Meselguhr. cetyl pyridinium chloride. zi„c chloride 
copper salts, copper iops. and the l^fice. Such materials typical^ 
comprise O.OIX to 1S% of the compositions herein, stated other- 

" d sclld 1 . / ' '^^^'^ the type 

disclosed herein to provide additional odor control benefits. 

EXAMPLE I 

Pads suitable for use as an absorbent structure in diapers 

'''' ''"P^*" » substantially homogen: 
eous blend of the following. ^ 

Kraft Cellulose Fibers (SSK*) j] 
Intemediate Z^Qlite** 
•Southern Softwood Kraft. 
♦♦Available as VALFOR CP300-56. 

EXAMPLE II 

wrlods. .ml .hich cai, disposed of In , tolirt (1 . 

30 f;f J2 9 «" '"tenndtate zeoltu particles („ 

C««,.68, ..,d pad telp, ,„.„^^ bet«e„\J J 
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, EXAMPLE. Ill 
A mixed odor-control If ng agent is as follows. 

ABSCEHTS (a... 5 .,cro„s) fMsU 
VAIFOR CWOO-35 (10 alcrons) 
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EXAMPLE IV 

A catamenial product in the form of a sanitary napkin having 
two flaps extending outward from its absorbent core is prepared 
g using the pad of Example I (surface area 117 cm*; 8.5 g SSK air 
felt; 2.0 g zeolite SiO.rAlOj 8.5). per the design of U.S. Patent 
4.687.478. Van Tillburg. August 18. 1987. The nonglossy sheet of 
U.S. Patent 4.463.045. is used as the topsheet. 

EXAMPLE V 

A disposable baby diaper using the odor-control pad of 
Example I is prepared as follows. The dimensions listed are for a 
diaper Intended for use with a child in the 6-10 kilogram size 
range. These dimensions can be modified proportionately for 
different size children, or for adult incontinence briefs, accord- 
Ing to standard practice. 

1. Backsheet: 0.025-0.070 mm polyethylene; width at top 
and bottom 33 cm; notched inwardly on both sides to a wldth-at- 
center of 28.5 cm; length 50.2 cm. 

2. Topsheet: tapered capillary polyethylene topsheet, per 
U.S. Patent 3,929,135. described hereinabove; width at top and 
bottom 33 cm; notched inwardly on both sides to a width-at-center 
of 28.5 cm; length 50.2 cm. 

3. Absorbent core: air-laid wood pulp fibers per Example 
I; Taber stiffness range 7-9.5, 8.4 mm thick, calendered; width at 

2g top and bottom 28.6 cm; notched Inwardly at both sides to a 
width-at-center of 10.2 cm; length 44.5 cm; 3.2 g of zeolite 
powder S10,:A10a 7.0; 5 micron particle size dispersed in said 
core. 

4. Elastic leg bands: four individual rubber strips (2 per 
side); width 4.77 m; length 370 mm; thickness 0.178 mm (all the 
foregoing dimensions being n the relaxed state). 

The diaper of Example V is prepared in standard fashion by 
positioning the core-plus-odor control material covered with the 
topsheet on the backsheet and gluing. 

The elastic bands (designated "inner" and "outer", corres- 
ponding to the bands closest to, and farthest from, the core, 
respectively) are stretched to ca. 50.2 cm and positioned between 
the topsheet/backsheet along each longitudinal side (2 bands per 
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Side) of the core,. The inner bands along each side are positioned 
ca. 55 imi from the narrowest width of the core (measured from the 
inner edge of the elastic band). This provides a spacing element 
J along each side of the diaper comprising the flexible topsheet/ 
backsheet material between the Inner elastic and the curved edge 
of the core. The inner^ands are glued down along their length in 
the stretched state. The outer bands are positioned ca. 13 mm 
from the Inner bands, and are glued down along their length In the 
stretched state. Since the topsheet/backsheet assembly is flexl- 
We. the glued-down bands contract to elasticize the sides of the 
diaper. 

It will be understood that the practice of the present inven- 
tion applies not only to.human odors, but also to animal odors 
15 EXAMPLE VI 

A cat litter product comprises the following components 

Comminuted Cellulose** 32 

Activated Carbon , 
*As CBV-100 series 
••Compacted In granular form. 

As can be seen froUr the foregoing, the compositions of this 

invention are used in- odbr-controlUng amounts to achieve the 

25 *!! ?! rf *V °^ d«P«"<«^n9 on 

the Intended end-use and severity of the odor. Typically cata- 

menial products will employ sufficient ««ounts of said composition 

to deliver from at least about 0.2 g. to about 0.4 g. of the 

odor-controlling agent. To assist the formulator. a simple test 

30 !I °<'o»-«ntroll1ng capacity of such compositions comprises 

placing the odor-controlHng composition in an absorbent pad of 

the desired type and uniformly adding a 5 ml. aliquot of a defined 

onion/ ammonia odor medium (20 g. commercial onion powder. 900 mis 

HaO containing 7.5 g. NaHP04.7H,0, 4.5 g. K,SO,, 18 g 

MgCl,.6H,0. 3.0 g NaCl. 15.0 g. urea; 10.0 ml of 1 normal HCli 

stirred 4 hours, filtered; NH«OH and HjO added to yield NH^OH 

concentration 500-1500 ppm. as desired). After equilibrating for 
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1 hour In a closed cental 
controlling capacity of the 
amounts used can be adjusted 
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ner with a sniff port, the odor- 
composition can be Judged and the 
accordingly. 
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CLAIMS: 

1. A method for decreasing odors associated with bodily fluids 
such as blood, urine and the like, characterized In that it 
comprises contacting said fluids with an odor-controlling amount 
of an intermediate ratio SiOi zeolite, preferably wherein the 
SiOazAlOe ratio Is less than about 10. 

2. A method according to Claim 1 wherein the Intermediate ratio 
Si02/A102 zeolite is used in combination with a high ratio 
SiOg/AlOg zeolite. 

3. A method according to Claim 1 wherein the zeolite is used in 
combination with activated carbon. 

4. An article of manufacture, comprising a fluid-absorbing pad, 
or the like, said pad comprising one or more water- wettable 
fluid-absorbing materials, and characterized In that It contains 
an odor-control I1ng amount, preferably at least 0.3 g., of an 
intermediate ratio S102/A102 zeolite. 

5. A diaper, sanitary napkin or pantiliner according to Claim 4. 

6. A diaper, sanitary napkin, or pantiliner according to Claim 4 
wherein said fluid-absorbing pad is interposed between a fluid- 
permeable topsheet and a fluid-permeable backsheet. 

7. An article, preferably a sanitary napkin or pantiliner, 
according to Claim 4, additionally comprising a high ratio 
Si02/A102 zeolite, or mixtiiires thereof with activated carbon. 
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